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5. Report 
5.1 Proposed Executive Summary 
Contaminations of wastewater with heavy metals ions have created a major global 
concern due to their toxicity. Heavy metal ions are considered as persistent environmental 
contaminants since it cannot be degraded and destroyed thus causing various disease and 
disorder. Adsorption by activated carbon is one of the methods found to be effective in 
removing heavy metals from aqueous solution. However the application of activated carbon 
for wastewater treatment is not feasible due to its high price and cost associated with the 
regeneration. The uses of agricultural waste as adsorbent have been widely investigated to 
replace the costly activated carbon. Most of the adsorption studies have focused on 
chemically or physically treated agricultural waste. Treatment of agricultural waste can extract 
soluble organic compound and enhance chelating efficiency. Although chemically modified 
plant wastes can enhance the adsorption capacity, the cost of chemicals used and methods of 
modification will increase the cost of the adsorbent. Beside it can also alter the surface 
properties of the adsorbent. In this study unmodified and modified bagasse and coir will be 
used as sorbent dust for the remediation of Cd(ll) in aqueous solution by using batch 
adsorption. The remediation efficiencies of these unmodified and modified bagasse and coir 
will be compared with the activated carbon (AC). 
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5.3 Introduction 
Dyes, pigments and heavy metals represent common and dangerous pollutants, 
originating in large quantities from dye manufacturing, textile as well as pulp and paper 
industries. They are emitted into wastewaters and produce difficult to treat water 
contamination, as the colour tends to persist even after the conventional removal processes 
[1,2]. The conventional techniques used for dyes and heavy metal removals are expensive, 
have average efficiency and are running in sequential steps. For example, on the commercial 
scale the ion-exchangers and activated carbons are used, however, with certain 
disadvantages. The activated carbon is a great adsorbent for dyes but de-sorption and 
regeneration is difficult under common conditions and the overall process becomes expensive. 
Moreover, its efficiency in heavy metals removal is average [3,4,5]. 
Removal of heavy metals and dyes using agricultural waste has been massively 
investigated due to the abundance of agricultural-related material and its low cost [6,7,8,9]. 
Various investigated agricultural waste include rice husk ash [10], sunflower stalks [11], sago 
waste [12] and papaya wood [13]. In this study, bagasse and coir has been choosen as the 
adsorbent for heavy metal (Cd(ll)) and dyes (methylene and congo red) removal. 
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